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(57) ABSTRACT 

A wireless ATM communication system capable of improv- 
ing a transmission efficiency of a radio section, in which the 
TDMA transmission system is employed, is realized. In a 
down like communication executed from a base station to 
terminal stations, an idle portion of data channel allocated to 
other user can be used when excess ATM cells are to be 
transmitted. The slot position information of data channel of 
other user, which can be used for excess ATM cells transfer 
of own data, is contained in the control channel and notified 
to the terminal station. The terminal station extracts data in 
the slot position of data channel of other user indicated by 
Ihe control channel in addition to data extract from own data 
channel allocated at the time of connection establishment. 

3 Claims, 4 Drawing Sheets 
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WIRELESS ASYNCHRONOUS TRANSFER station extracts data in the slot position of user data channel 

' MODE (ATM) COMMUNICATION SYSTEM of other user indicated by the control channel in addition to 

v data extract from own user data channel allocated at the time 

of connection establishment, 
BACKGROUND OF THE INVENTION 5 To achieve the above-described object, a wireless ATM 

communication system, according to an aspect of the present 

1. Field of the Invention invention, is featured by such a wireless ATM communica- 
The present invention relates to a wireless (radio) ATM uon system transmitting and receiving data of ATM cells by 

(Asynchronous Transfer Mode) communication system, and a raQ j 0 S y S t C m employing the TDMA system comprises a 

more particularly, to a wireless ATM communication system 1Q base station for assigning a data channel for a user who has 

capable of improving a transmission efficiency of a radio requested connection establishment, for assigning a part of 

section in which the TDMA (Time Division Multiple user channel being assigned to other user but not used all 

Access) transmission system is employed. p ar t Q f the user channel as an additional user channel when 

2. Description of the Related Art amount of data to be transmitted from the base station being 
As to wireless ATM communication systems employing 15 detected to be too large to carry by the assigned user 

the TDMA transmission system in the radio section, the channel, and for transmitting a control channel in which slot 

following communication systems have been proposed. positions of the additional user channel is indicated; and a 

ti * . a— t «h „„„„ m„ H P ; q r«ib terminal station for detecting use of additional user channel 
Japanese Patent Application Lad-open No .HaWWl controJ channel and for receiyi the ^ 

discloses the method for effectively traos^^™ cells user channel ^ 

bv a form of the TDMA data burst in the 1 DMA transmis- " . . & , , . „, ■ 1 j <■ 

oy a lorm uiuic iwi i« MHmrh , addition to the data m the user channel assigned for own 

sion system between a terrestrial communication network 1 

and a satellite communication network with suppressing station. .... 
deterioration of transmission quality caused by the CDV The base station according to the present invention com- 

( Cell Delav Variation) P riS6S data mana g emcnt mcans for detecting amount of data 

^ y t w ., XT „ . n 10 , 1t 25 to be transmitted for each terminal station when co mmenc- 

Japanese Patent Application Laid-open No. Hei 9-18435 ^ communicatiori ^ one of terminal st&ti ans, for 

discloses the system which improves a transmission effi- allocati additional uscr chanQe i, wh ich has allocated to 
ciency in a radio section of a wireless ATM communicator! ^ statioo bm contaming available portion not 

system by allocating a single burst as to the down link to ^ &tation when ^ allocated user channe i 

transmission (namely direction from a base station to a 3o to the teminal station , being not enough tci ca rry amount of 
terminal station), and allocating dynamically the bursts ^ tQ bg tnnsmitted w ^ terminal station> and for 
based upon the ALOHA access control theory as to the up t(fa ^ chamel allocation information; and data 

link transmission (namely, direction from a terminal station as J mblin means for assembling slot position information 
to a base station) in the TDMA transmission system. Qf ^ additional user channel ^ a mDtml channel) for 

Japanese Patent Application Laid-open No. Hei 7-336774 35 assemb ] m g ATM cells to be transmitted to the terminal 
discloses the TDMA mobile telephone system which is statkm in ^ aUcicated user channel and designated portion 
flexible for allocating the time slots reserved for the packet of the additiona i user channel, and for producing a TDMA 
data transmission and capable of varying the number of the frame includmg fa e con trol channels and user data channels 
time slots of the TDMA frame as required. to be transm i tted t0 {ne terminal stations. 

In the conventional wireless ATM communication system 40 ^ 6 terminal station according to the present invention 
employing the TDMA transmission system in the radio comprises receive signal de -assembling means for 
section, in which slots or bursts on TDMA frame of the user de-assembling a TDMA frame transmitted from the base 
channels usable for the respective users are pre-determined sta tion into control channels and user channels, and for 
through the control channels, and burst data of "k" pieces of discriminating channels for own terminal station; receive 
ATM cells is transmitted and received via this user channel, 45 slot allocation information producing means for extracting 
"n" (n^l) of user channels are fixedly assigned when the slot positional information of the allocated user channel and 
connection is established. As a consequence, when no data ^ additional user channel indicated in the control channel 
is transmitted, or when not all of the assigned bursts are ou tp U tfrom the receive signal de-assembling means; receive 
utilized for data transmission due to throughput of data to be slot ^ming producing means for providing timing signal to 
transmitted is less than maximum throughput usable in 50 (ne rece | ve signal de -assembling means for extracting user 
reserved user channel, not all the assigned user channels are data from yser cnanne ls; ATM cell extracting process means 
used for data transmission and causing deterioration of for cxu -acting ATM cells from the user data extracted from 
usage efficiency of transmission resources. ^ rece ive signal de-assembling means; and ATM cell 

SUMMARY OF THE INVENTION „ processing means for filtering ATM ^ to «wn 

55 terminal station among ATM cells extracted by the AJ M cell 

The present invention has been made to solve the above- extracting process means based upon header information of 
mentioned conventional problems, and therefore, has an each ATM cell, and for processing the filtered ATM cells as 
object to provide a wireless ATM communication system received data. 

capable of improving a transmission efficiency of a radio DESCRIPTION OF THE DRAWINGS 

section in which the TDMA transmission system is 60 

employed. 1 * s a diagram showing an arrangement of a system 

An idle portion of user data channel allocated to a certain to which a wireless ATM communication system according 
user can be used when excess ATM cells are to be trans- to the present invention is applied. 

mitted by other user. The slot position information of user FIG. 2 is a diagram representing a frame structure of data, 

data channel of other user, which can be used for excess 65 according to an embodiment, which is transmitted/received 
ATM cells transfer of own data, is contained in the control between the terminal station and the switching unit shown in 
channel and notified to the terminal station. The terminal FIG. 1. 
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FIG. 3 is a block diagram representing one structural of control channels 52-1 to 52-n; and "m" pieces of user data 

example of the base station indicated in FIG. 1. channels 53-1 to 53-m. Each of the control channels 52-1 to 

FIG. 4 is a block diagram showing one structural example 52-n is constituted by a receive slot designation 54, and 

of the terminal station indicated in FIG. 1. control mformation 55. Into this rece.ve slot designation 54 

5 user channel mformation (slot number) when a user channel 

DETAILED DESCRIPTION OF PREFERRED other than the pre-assigned user channel is used Ls indicated. 

EMBODIMENTS Into the control information 55, control information related 

to a communication process operation is stored. Each of the 

Referring now to drawings, embodiments of the present usef data channe ] s 53.! t0 53 _ m is constituted by "k" pieces 

invention will be described. 1Q of cd]s ^ tQ 5fi . k 

FIG. 1 is a diagram indicating a system arrangement to piG 3 ^ a block ^ re p rcS enting one structural 

which the wireless (radio) ATM communication system of example of me base station 40 shown in FIG, 1. 

the present invention is applied. ^ Qted in FIG 3? ^ base station 40 in mis 

As indicated in FIG. 1, mis system is arranged by a embodiment is ed b a transmission data management 

plurality of terminal stations 10-1 to 10-N connected to 15 ^ & transmisskm data assemb ling unit 42, a TDMA 

terminals 20-1 to 20-N respectively; a switching unit 30 for ^ ^ &nd & ^ s - gnal , ransmission unit 44 ^ 

switching communication path for data between terminal transmission data managemen t unit 41 manages data 411-1 

stations 10-1 to 10-N; and a base station 40 for transmitting to N for ^ tcrminal ^ traasmissioD data 

the data sent from the switching unit 30 to the relevant stora information 412 which indicates whether or not data 

terminal station among the terminal stations 10-1 to 10-N, 20 fe md akQ an of daU The transmission data 

and also for receiving the data sent from the terminal stations Qt UQit 41 detects ^ a COD dition that all of the 

10-1 to 10-N to the ^switching unit 30. It should noted hat ^ ^ ^ m ^ ^ aQ 

as to the terminals 20-1 to 20-N and the terminal stations 101 Jj^ ^ ^ ^ ^ ^ {q 

to 10-N, the total numbers thereof are not limited to the ^ ^ ^ transmission data storage 

plural numbers, but at least one may be provided. 25 information in ^ availab i e capacity in the user data 

Next, communication operations executed by the wireless channel implies such a user channel which is not used at this 

ATM communication system according to the present inven- stagfij Qr such a c h ann el being used but having idle slots for 

tion will now be explained. extra' ATM cells other than own user data. Furthermore, 

When data for the terminal stations 10-1 to 10-N is based upon this detection result, this transmission data 

transferred from the switching unit 30 to the base station 40, 30 mana g ernen t unit 41 outputs a transmission data assembling 

the base station 40 judges the destination of data, and then, instruction 414 which includes information of instructing 

the base station 40 transmits this data to the relevant terminal ATM cell insertion into an allocated user data channel and 

station by utilizing a user channel which has been assigned information of indicating available slot position in a user 

for the terminal station when a connection was established. data channel of another terminal station. The data 411-1 to 

In this embodiment, it is assumed that data is transferred 35 411 -N for the terminal stations as transmission data 413 and 

from the switching unit 30 via the base station 40 to the the transmission data assembling instruction 414 are input 

terminal station 10-1. into the transmission data assembling unit 42, and in 

In the base station 40, the user channels which can be used response to the transmission data assembling instruction 
in the terminal 10-1 are managed. When it is detected at the 414, the transmission data assembling unit 42 assembles and 
time of data transfer that a throughput larger than the user 40 outputs the control channel data 415 and user burst data 416 
channels allocated to the terminal station 10-1 is required, in the format as shown in the control channel 52 and the user 
the base station 40 monitors whether or not there is an data channel 53 of FIG, 2. The TDMA: control unit 43 
available capacity for a unit of ATM cell in the user channels produces the frame to be transmitted to the terminal stations 
used by other users. When there is such an available capacity 10-1 to 10-N, as shown in FIG. 2, based upon the control 
in the user channel of a certain user, a slot position of another 45 channel data 415 and the user burst data 416 output from the 
user channel available for use is notified through the control transmission data assembling unit 42. The radio signal 
channel to the terminal station 10-1. Thereafter, the ATM transmission unit 44 transmits the frame produced by the 
cell is multiplexed and transmitted through the slots of TDMA control unit 43 via an antenna 45. 
another user channel as well as user channel originally A description will now be made of operations of the base 
allocated for the terminal station 10-1. station 40 with employment of the above-described arrange- 
In the terminal station 10-1, data (ATM cells) is received ment. 
through the pre-allocated user channel and an additional user When ATM cells are transmitted from the switching unit 
channel notified as described above, and data transferred 30, this transmitted ATM cells are managed as the data for 
through such an additional user channel is recognized $s terminal stations 411-1 to 411 -N. Among these data 411-1 to 
whether or not the ATM cell is to be received by own 411 -N directed to the terminal station, the transmission data 
terminal station based upon the header information of the storage information 412 for indicating as to whether or not 
ATM cell, and extracts the cell directed to the own terminal me data is present and also the data amount is input into the 
station so as to receive this cell. transmission data management unit 41, and the transmission 
Subsequently, more detail embodiment will now be 60 data 413 is input into the transmission data assembling unit 
described. 42. 

FIG. 2 is a diagram representing a frame structure of data, As a consequence, based upon the transmission data 
according to an embodiment, which is transmitted and storage information 412, the information for designating the 
received between the terminal stations 10-1 to 10-N and the user data channels 53-1 to 53-m (see FIG. 2) to be used for 
switching unit 30 shown in FIG. 1. 65 data transmission to a destination terminal station is notified 
As represented in FIG. 2, the frame, according to this by the transmission data management unit 41 as the trans- 
embodiment, is arranged by an access channel 51; "n" pieces mission data assembling instruction 414 to the transmission 
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data assembling unit 42. When it is detected that not enough 
capacity is available in the pre-determined user data channel, 
in the transmission data management unit 41, an idle con- 
dition of other user data channels are monitored and avail- 
able slot/slots of data channel of other user is selected. This 
slot information of the data channel for other user is also 
notified as the transmission data assembling instruction 414 
to the transmission data assembling unit 42. 

Next, in the transmission data assembling unit 42, the 
control chancels 52-1 to 52-n (see FIG. 2) directed to the 
respective terminal stations and also the user data channels 
53-1 to 53-m (see FIG. 2) are assembled in response to the 
transmission data assembling instruction 414 notified from 
the transmission data management unit 41. In this case, in 
the respective control channels 52-1 to 52-n (see FIG. 2), the 
slot position information of the data channel of other user is 
stored into the field of receive slot designation 54 (see FIG. 

2)- 

When both the control channels 52-1 to 52-n (see FIG. 2) 
directed to the respective terminal stations and the user data 
channels 53-1 to 53-m (see FIG. 2) are assembled in the 
transmission data assembling unit 42, the assembled control 
channels 52-1 to 52-n (see FIG. 2) is notified as the control 
channel data 415 to the TDMA control unit 43. Also, the 
assembled user data channels 53-1 to 53-m (see FIG, 2) is 
notified as the user burst data 416 to the TDMA control unit 
43. 

Nest, in the TDMA control unit 43, the TDMA frame as 
shown in FIG. 2 is produced based upon the control channel 
data 415 and the user burst data 416 notified from the 
transmission data assembling unit 42. The TDMA frame 
produced in the TDMA control unit 43 is transmitted via the 
wireless transmitting unit 44 and the antenna 45. 

FIG. 4 is a block diagram for indicating a structural 
example of the terminal stations 10-1 to 10-N indicated in 
FIG. 1. 

As shown in FIG. 4, each of the terminal stations 10-1 to 
10-N, according to this embodiment, is arranged by a radio 
signal receiving unit 12, a receiving signal de-assembling 
unit 13, a receive slot: allocating information producing unit 
14, a receive slot timing producing unit 15, an ATM cell 
extracting process unit 16, and an ATM connection filter 17. 
The radio signal receiving unit 12 receives a TDMA frame 
transmitted from the base station 40 via an antenna 11. The 
receiving signal de-assembling unit 13 de -assembles the 
TDMA frame received by the radio signal receiving unit 12 
into a control channel and also a user data channel which are 
directed to the own terminal station. The receive slot allo- 
cating information producing unit 14 extracts the slot posi- 
tion information of the user data channel of other user based 
on the information stored in the receiving slot designation 
field 54 of the control channel, and the slot position infor- 
mation of the pre-allocated own user data channel. Then, this 
receive slot allocating information producing unit 14 outputs 
the extracted slot position information for indicating slot 
position in which ATM cells to be received are contained. In 
response to the slot position information output from the 
receive slot allocating information producing unit 14, the 
receive slot timing producing unit 15 notifies the slot timing 
(or slot position) of the user data channel to be extracted in 
the received TDMA frame to the receiving signal 
de- assembling unit 13. The ATM cell extracting process unit 
16 enters thereinto the user data of the user data channel in 
the TDMA frame separated by the receiving signal 
de-assembling unit 13, and extracts the ATM cells 56-1 to 
56-k (see FIG. 2) from the input user data. The AfM 
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connection filter 17 to which the ATM cells 56-1 to 56-k (see 
FIG. 2) extracted by the ATM cell extracting process unit 16 
are input, and judges as to whether or not each ATM cell is 
directed to the own terminal station based upon the header 
information of the ATM cell. When the input ATM cell is 
directed to the own terminal station, the ATM connection 
filter 17 transfers this ATM cell to the cell receiving control 
unit 18. 

Next, operations of the terminal stations 10-1 to 10-N 
with the above-described arrangement will now be 
described. 

When the TDMA frame transmitted from the base station 
40 is received via the antenna 11 and the radio signal 
receiving unit 12, the control channels 52-1 to 52-n (see FIG. 
2) are separated from the user data channels 53-1 to 53-m 
(see FIG. 2) in the receiving signal de-assembling unit 13 in 
response to the notification from the receive slot timing 
producing unit 15. 

The control channels 52-1 to 52-n (see FIG. 2) separated 
in the receiving signal de-assembling unit 13 is entered into 
the receive slot allocating information producing unit 14. 
The receive slot allocating information producing unit 14 
extracts both the slot position information of the pre- 
allocated user data channel and the slot position information 
of the data channel of other user, which has been stored in 
the receive slot designation field 54 of the control channel 
(see FIG. 2), and then notifies both the extracted slot position 
information to the receive slot timing producing unit 15. 

The user data is extracted in response to the slot position 
information from the user data channel in the receiving 
signal de-assembling unit 13, and are entered into the ATM 
cell extracting process unit 16. In this ATM cell extracting 
process unit 16, the ATM cells 56-1 to 56-k (see FIG. 2) are 
extracted from the input user data. 

Thereafter, the ATM cells 56-1 to 56-k (see FIG. 2) 
extracted in the ATM cell extracting process unit 16 are 
transferred to the ATM connection filter 17. This ATM 
connection filter 17 judges as to whether or not each of the 
transferred ATM cell is directed to the own station based 
upon the header information of each ATM cell. When the 
ATM cell is directed to the own station, this ATM cell is 
transferred to the cell receive control unit 18. 

As previously described, in accordance with the present 
invention, while the communication is carried out from the 
base station to the terminal station, namely the down link 
communication, the system is arranged in such a manner that 
excess ATM cells are transferred by utilizing the available 
capacity of the user data channel assigned to other user. 
Accordingly, the use efficiency of the transmission in the 
radio section can be improved. Also, since the user data 
channel on the down link is previously allocated for each 
user when the connection was established, the availability of 
this user channel is assured as long as there is such data to 
be transferred and conveying the minimum traffic is guar- 
anteed. Also, in such a case that there is an idle portion in the 
data channel allocated to other user, since the data transfer 
with using this idle portion is available, it is possible to 
transfer the data in the throughput larger than the previously 
secured throughput. 

Although the present invention has been fully described 
by way of the preferred embodiments thereof with reference 
to the accompanying drawings, various changes and modi- 
fications will be apparent to those having skill in this field. 
Therefore, unless these changes and modifications otherwise 
depart from the scope of the present invention, they should 
be construed as included therein. 
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What is claimed is: 

1. A wireless Asynchronous Transfer Mode (ATM) com- 
munication system transmitting and receiving data of ATM 
cells by a radio system employing Time Division Multiple 
Access (TDMA) system, comprising: 

a base station for assigning a data channel for a user who 
has requested connection establishment, for assigning a 
part of user channel being assigned to other user but not 
used all part of the user channel as an additional user 
channel when amount of data to be transmitted from 
said base station being detected to be too large to carry 
by said assigned user channel, and for transmitting a 
control channel in which slot positions of said addi- 
tional user channel being indicated; and 

a terminal station for detecting use of additional user 
channel indicated in said control channel, and for 
receiving the data in designated slot positions of said 
additional user channel in addition to the data in the 
user channel assigned for own station, 

wherein said base station further comprising: 

data management means for detecting amount of data 
to be transmitted for each terminal station when 
commencing data communication with one of ter- 
minal stations, for allocating additional user channel, 
which has allocated to other terminal station but 
containing available portion not used, to said termi- 
nal station when an allocated user channel to said 
terminal station being not enough to carry amount of 
data to be transmitted to said terminal station, and for 
outputting user channel allocation information; and 
data assembling means for assembling slot position 
information of the additional user channel in a con- 
trol channel, for assembling ATM cells to be trans- 
mitted to said terminal station in the allocated user 
channel and designated portion of the additional user 
channel, and for producing a TDMA frame including 
the control channels and user data channels to be 
transmitted to the terminal stations. 

2. A wireless Asynchronous Transfer Mode (ATM) com- 
munication system transmitting and receiving data of ATM 
cells by a radio system employing Time Division Multiple 
Access (TDMA) system, comprising: 

a base station for assigning a data channel for a user who 
has requested connection establishment, for assigning a 
part of user channel being assigned to other user but not 
used all part of the user channel as an additional user 
channel when amount of data to be transmitted from 
said base station being detected to be too large to carry 
by said assigned user channel, and for transmitting a 
control channel in which slot positions of said addi- 
tional user channel being indicated; and 
a terminal station for detecting use of additional user 
channel indicated in said control channel, and for 
receiving the data in designated slot positions of said 
additional user channel in addition to the data in the 
user channel assigned for own station, 
wherein said terminal station further comprising: 

receive signal de-assembling means for de-assembling 
a TDMA frame transmitted from said base station 
into control channels and user channels, and for 
discriminating channels for own terminal station; 
receive slot allocation information producing means for 
extracting slot positional information of the allocated 
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user channel and the additional user channel indi- 
cated in the control channel output from said receive 
signal de-assembling means; 

receive slot liming producing means for providing 
timing signal to said receive signal de-assembling 
means for extracting user data from user channels; 

ATM cell extracting process means for extracting ATM 
cells from the user data extracted from said receive 
signal de-assembling means; and 

ATM cell processing means for filtering ATM cells 
directed to own terminal station among ATM cells 
extracted by said ATM cell extracting process means 
based upon header information of each ATM cell, 
and for processing the filtered ATM cells as received 
data. 

3. A wireless Asynchronous Transfer Mode (ATM) com- 
munication system transmitting and receiving data of ATM 
cells by a radio system employing the Time Division Mul- 
tiple Access (TDMA) system comprising; 

a base station comprising; 

data management means for detecting amount of data to 
be transmitted for each terminal station when com- 
mencing data communication with one of terminal 
stations, for allocating additional user channel, which 
has allocated to S other terminal station but containing 
available portion not used, to said terminal station 
when an allocated user channel to said terminal station 
being not enough to carry amount of data to be trans- 
mitted to said terminal station, and for outputting user 
channel allocation information; and 
data assembling means for assembling slot position infor- 
mation of the additional user channel in a control 
channel, for assembling ATM cells to be transmitted to 
said terminal station in the allocated user channel and 
designated portion of the additional user channel, and 
for producing a TDMA frame including the control 
channels and user data channels to be transmitted to the 
terminal stations; and 
a terminal station comprising; 

receive signal de-assembling means for de-assembling 
a TDMA frame transmitted from said base station 
into control channels and user channels, and for 
discriminating channels for own terminal station; 
receive slot allocation information producing means for 
extracting slot positional information of the allocated 
user channel and the additional user channel indi- 
cated in the control channel output from said receive 
signal de-assembling means; 
receive slot timing producing means for providing 
timing signal to said receive signal de-assembling 
means for extracting user data from user channels; 
ATM cell extracting process means for extracting ATM 
cells from the user data extracted from said receive 
signal de-assembling means; and 
ATM cell processing means for filtering ATM cells 
directed to own terminal station among ATM cells 
extracted by said ATM cell extracting process means 
based upon header information of each ATM cell, 
and for processing the filtered ATM cells as received 
data. 
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